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h©fgT^Kih-r§ P L LlSISS^^{±t-r5 0 
[»St#S] feffl ft *t£j£SP 2 0(i, I¥^n 
vtimR C L Ktrt^^D-yi'fi^ 1 C iKiomm 

wsn. ffifi lock ^lisrr 3»n 
ft^y hg|52 3 t^wr^o 
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[#fFW*<0$BH] 

fjte-fi* i 7 p 'v * ft fiffl t , tufErtKP £ a -y * ft 

zctzmmttzp l lesSo 

ffiiov^«SSt5, ffl#fllU:ffi«©PLLB 

T t t j 7\c ft SfflROffiffi-ffttfcfflffl * a 7 Ml^lc 
aSfc^QI 1 X*4 2 ICC*© P L L@ft. 

J6C,nS, 11*113 lcim<D P L liuk. 

[0001] 

ijm®m?&miftm *%wu, mmm^m ( p 

L LIhISS) fcMU Htl¥t<tt, P L L[e»D{iffla 
■y * ® ^feSSI5o«ift K. Hf 5 . 
[0 0 0 2] 

■y*ffi»*asi*f5. P L LHEST-ii, MHflSASti 
9 SDH L ft 3f SO F«J* ? n -y * ffl9tf ft sn* , t 

^^<t\mmm\m amw?{m) 

z>o ^{*®BrttE»?n, F^D-y^i^^ijffi 

5. 

[0 0 0 3] 05(4, !)fl¥8- 3 16 8 3 2*§&$gfC 

ESEsnfc«e*oPLLiHi8S%^-r. PLLiaKti, 

gp^a-y^fi^^)£g|5 3 1 t, ffiffla-y^li^^figSP3 
8fcfcflM., yl-f^A^TSl^n^ff^RC L 
K <D {MB t , SB * o -y 9 fi^^figgp 3 0 S ftfc 
tt^a^fl^VC LK©ttfit*{MttK|5|gg3 2 



T'tfc&U l^n-y^fi^R C L K il*jS|57 a 7 7 fs 

^ 1 c l k tcommimmmjzmMfiicm ?,t. & 

ffl a -y ^ fl^£j£g[5 3 8 Z'lm D >y ^ fi*§ L O C K £5§ 

[0 0 0 4 ] rtgp^a v^{m^.f$M> 3 1 T'l±, fiffltt 
Wsm3 2©-M©ajt)T-$SU PfcB^lRU'DOWNtB 

?§3 3©tB73l4 s f£$lil7^;l/* (LPF) 3 4 £8 
10 ALTWEMfll&fIS (VCO) 3 5tAt)SnT, * 
©ffiftT*253ftg|5?P-y^{i^I C L KnmmVtfflU 
t5. rtSf^p-y^ft^ 1 C L Kap^©t3£ffi;&#ir 

WEJ:t«f n -y j^fll ^ t LTfifflJ;tl5§g 3 2 ley 4— K 

F^Sfi^P -y i'ff^ I C LKOHilHRi:fflJ±*TS*6 

[0005] p l Lmmznu-tf&xztirzmm, s 

20 m?Uv?m%R C L Ki|*lg|5^D.y^fi^ I CLKt 
14#|i]^T-feD, P L L@Bttlqlffii£:iq|(tTnf^«IMftg 
t5, fu|git^g5 3 214, a^^a-y^fl^RCLK 
<Di±t)fefflRHi:J:bK^n>y^fI^VC LK(DiL±K> 

ytiiftDowN^fnt "L-tcu ft-^t:yy 

3 30m*«r±tfTJ±«f n-yi/fi^VC LKOfliftft 

DOWN^^-fnt "H"fcLT, ft-/'«y73 3 
©tti^WTi:t«d^D7^fi^V C LKO^Ife^T 

ffitBStfO lefts fe, {4ISJ:t®ii3 2(4, fcB^UP^r 
"H"lcfcB^DOWN% "L"tcLT, f+-y,t;y7'3 
3<Dtii^ ; & ; ?-OSSElSt"5o Ctlfccfc , 9, Wi<hyu 
-y^ll^RCLK, VC L Ktt|B]i(t3£»#t-So 
[0 0 0 6] ffiffln-y *fl^£/£gR3 8T'ti, filfflJt« 
§§3 2©fcH*;UPtf "H"k: N tti^jDOWN^ "Lncft 
St, ANDy-h-7 lfflttlTW "H"tftD, ^Offl 
Atf$a(i:«mS«S ftft7U^7D^FFl~ F 

m^»^-T5t, t^TC7'J -y77D-y7F F 1 ~ 
F F 3<Dffi7W "Hncft50T\ ANDY- h 7 3© 
tH**« "H"^ftO, ffiiDv^LOCKtfftiAi 
n§„ I*]^n-y7{i^l CLK%ffifflT5SfilSE7n 
■y^t4, C©fitgn.y^fi^%^Uit-St. 
MS&f 5. 
[0 0 0 7] 

[5sw^»i* l ct 6 1 1 % mm: nzim □ -y ^ ft^^ 

so jK»**-ra«£*©PLLEH5T?fcl:, »'¥^n-y^fi^ 
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R C LKt rtoft^ n v ^{f^r I C L K<on$m-~lg$m 
UMLT^feT, g£fcrtS*D'y*|fJ| I CLKtffl 
t>ftitt>©£:LT, feffiD-y^fl^LOC K^/fi^LT 

[0 0 0 8] tC5T\ ftSB^a-y^fi^ I C L Ktt, 

fct*<*»3, Ml^ i*i8ls*n-y*fg^fcL 

IS« * n -y ft^r t LTffl<D»8E<D * 

□ -y ^MH^fr £©/ Xfc J; -3 Tfg^£§»\ C 
ftKigHLT, rt^^o-y ^fl^©i^±^f3^iitl§ 

^o^sstjw^-ract c©ii^ mrnn 

P L L@KrettiE1lt&ra)H*IH*LT^*©tJ:, ffifitt 
[0 0 0 9] ffiffltttt$©ffi*j#-w-efc|B|ffltt-ftt* 

*ffc, ffiiD^MtiS3 8li, fVEffin^y^fl^ 

LocK%-i«iu f-oa-«©)BiaissaffifflH 

fflfSt *HEt45«eftl*g**D»^ffl^] CLKtfS 
$2ftT^S©fct>ft];b£,f\ #ltg7a-y^a s ^© 

5. 

[ooio] *%mii., ±eta», p l lisissa^ie# 

©fflfcfciiB^O^IRt) J^LTfcfifcBa -y ^{i*t 

^©X/lz-^y h£f£T2tf&^P L LlElgS^ig^t 
[0011] 

n-y*{I^cg-^T, MES*Si!SS£ffi5£flDj±!*siS 

»c*a^jg»%^-rsrtap^D -y 2 p 

LLHHSlcfci^T, tulBS^i'n-y ffi^CifittSi:, fu 

jt«ir d -y ^m^<D{mt^m.mwmm\nm 

fuffln -y*ffl»«8£U Bui2ffifflftHi^^aailIil 

[0 0 12] *?|Bi!€>P L LUISST'tt, (itffl-fn^M 
leia'^LTfg^L*»n{ffiLfflD-y^{i^^g¥^L*;^ 

-y ? © fi^jaa^f? it-t a ^r^pm^- * § , 



[ 0 0 1 3 ] C C ?\ MIBfeffl n 7 * (l^^^gtt, 

ffi«o-yffl^*58£'r5Cfctf»SU\ C©^£, 
*iifi:A^I?k:-fiffifflPiIJI8*«SKfeLTt, *-©»<0 U 
F^ffifflraJH^^n* C fc t «t oT, «tfi£7P -y 

PBT-7 ? 7- 4 yie ftSHftOffifif ttfcWffl * D -y J> ft 

Sti£<&tt|-f scfctffctts. 
[0 0 1 5] St, M£ffi£flIJtiiajHf& S^n^f 
mmUifoSWa 7 ^fl^f© JH^cgot^TS 
46?.tiact*WSLV\ C©t§£\ fiS©^a-y^fl^ 

^ffl ^ a c t ic £ 5 mffivmmit ASi w n a „ 

[0 0 16] 

*5ffllO-*M0BJSWO P L L 0B5O«lS%S-r7o -v 
20 *HTf*«. **«BeiBWlOPLL0ISl4, rt§[5^n -v 
^«^4figS|5 1 0 t, fefflD -y ^fi^4figg|5 2 0 t*m 

[0017] rt^^a.y^fi^^fig^i ott, mmta 

•y Z \m R C L K £ Jrtiii ^n-y^fl^VC L 

KCD-fifflt^rifcSLTU PtBjj&y'D OWN tB^lc 
"H"5ltt "L"<0{I^^ffi^t5fefflJ:ti5§§l 1 t. 

fflit^g§ 1 1 <o u p m±i^s.m- s ^ v/ 5 ;- * 1 2 1 . 

-f I"*-* 1 2©(±J^&t>-DOWNffl7 t jT^$iJffll5n 

* (LPF) 1 4fc, filffll?^** 1 4fr6©Hi*J 

Tffl*fli^oji»ass«iipjw?na*E»jiP«(t» (v c 

O) l5t. VCOl 5 0tB*«^*^HLTJttt*a 
■yffl^VCLK^figLTffifflJt«Sl 1 
/^■y^l-S^IUSSl 6 tZGTZc VCO\5<D&ti 

mmfifitsfrti'virm* i c l Kt Lrmmwmm 
aj*so*DowNtb*ti^-rnt.7^f-- 1 '^W'Dfi^ 

tiff f-v - ^ # V 7°© m *ttE ttffiT t % o 
[0 0 18]fiiD 7 ^ im^Hl^ 2 0 li, Stps^ n -y 

* fl^ R C L K t tOSUr n -y ^ fl^ V C L K © UTtf D 

ttffl-rn«w«i 2 2 1 , affl-f n«aj» 2 2 ©a^t «t 
so A'igjg-r a fcfstsn 7 ^ \m lock zwm 
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IB*fVhW (7X^ F-#7y£g|5) 2 3t5:W5 0 
oBfPsB © -f no P<fl£'tf ji*> ±*' ; 5 x £■ 5 £in 

[0 0 19] 02tt, fiM7n7 7(I^£j£g|5 2 OOffi 
ffi«-fftttffl»2 2li, f5f§^fI^£fScg|5 2 1© 

fiaaf nwsffl 2 2 1 1, fiffl-rn©^**«>vh 
u »fffi»tt±<offiffl-fn« ! 5iaLT58^-r5t, 77 
■r-c y (. "h ") «€*m*-r5ffiffl-rnss&BifflSB2 
2 2 tfr&dts. fiffl-rn*ijsgP2 2 1 a, ttfflSd^ 

£/£S|3 2 l©HJ**r-*A*, rtSS^o^il^l C 

•y 7° F F 0 K F F 0 ZZ^ttZo 
COO 2 0] ©7U7 7"7ny7'F F0 1 ttx-* 
}j]%l/u<?<r}J]tOiL*>±ff'0T\ Iff 2 ©7 U 7 77 
n 7 7 F F 0 2«f : -^A7J^^a-y^A^<OiI*,T7b^ 
DT^^y^LT, ^©fflTj^NANDy-F-NAN 
DltMa. NANDl©ffl7Jki\ I'yM-^INV 

m-fti^ta^z 2 1 »4 % m&m&£mmz 1 ©m^x 

;UX©^;l/7(|g;Wg[S7n -y 7ft^©7n 7 ^iMJc t) 

^t^oBo-'^i/^^aojiaHttfflrnKiBasz 2 
2t4is. cctsfc, ffiffl-rnfcteSB2 2 1 a, & 

7n^I^VCLK«f^(BLTfe, Ctitf 
F*|3I57 D 'y ^fi4§«?D 7 ^ipgj; Wlfrfc-f ftT' 
fcfttf, hfSffl**fa. ^£v, c©£ 

fitffl-f n^ttigP 2 2 1 tt^MT'feO, C ©!§-&£&, ft 
ffl»l*£ja*2 l©tfJ7}tt, 6jg)ag!full^ttig[5 2 2 

[0 0 2 1 ] ffi«-ftia»ttffi»2 2 2li* 3 -3© 7 y 
^7"7D77F F0 3~F F 5 fre>#t/£2ftT»2P7 D 
•y 7 ft R C L K 5 4 ffloffiffl-f nttfflffl * a -y 7 fl 
^TC LK l~TCLK4*&SfSffiffl-fttfcfflffl* 
a y 7{i^£$2!5A 1 . tttflc, 2 007 U y 7° 

7H77FF06, F FO 7&tfANDY-h AND 1 

x^riHflBtffcfflDtB-fnSttaj-rS 40©&£h7"n 7 7 

b i ~b 4fre>£5 0 {4ffifna^aia52 2 2 a, a 

^■fn^&mz 2 1 T'^ttiLfc/^UXA^Eia^LT^ 
£Lfc^;l/XT'&3fr3!b\ oSO, X'tcigHTS 



[0 0 2 2 ] @3tt, SJP^D-y^d^R C L Kfttfffi 
ffl-fft&tiiffl7D7 7{I^TC LKl~TCLK4^i 

^fl^fcfc, S¥7D77fl^R C L KClgfS 4 7n 
y^JUJfl^llffltU S¥7n-y7 RC L KO 1 Mm 
tifcHJflT*, If?D7 7© 2 7 □ 7 7JH 

TCLKi~TCLK4tl H 7 7*t 4 

10 v, ^©777^7W B ^t2(H]il^LT{>il@-rn^^ 

[0 0 2 3] 0 2 tCK'D. &4£tti7'ny7B 1 ~B 4© 
*Ulffl*tt, OR^-hOR 1 tA7J?n?>„ OR1© 
fcBTJii, F^g|57n77fi^I C LK£7n77AtffcT 
57 'J 7 77D77"F F 0 8f77fSn, fiffiT'ft^ 
ffig[52 2©ffi7jtLT^tS^M*'7>hgP2 3tc-^;L"=, 

C0 0 2 4] »««rHB*«»h«!2 3l±, 1 
20 NV2, $ftfl (MAti, 1 3» ©WWgttSftfc? 
U -y 77 □ 7 7" F FO 9&tf CtlSfrSmffcSWS 4 
<@© AND 7 1 '— F AND 2~AND5 tlli. 
M§i©7 U 7 77 P 7 7°fctt, g?py □ 7 7 fit=f R C L 
K#A?j£ft, «BC7'J77'7n7m £4\ 
BuS©7U-y7"7D-y7©SS(±173fi^/Q 
*^-T) ^g©7U 7 7*7n77"tl#Og 

{uffl-fn^ffig(i2 2©(U73^ I NV ZZftLTV-tv h 
A^tLT4x.e»n5„ &7'J 777D77F F 0 9© 
30 fi^fQtt, §AND f— FAND2~AND 5 ~QWM. \C 
imimatftZft, ±T<D7>) 7 7 , 70 77 B F©tfJ^A' i 
" H " t * o B# D 7 7 fl^ L 0 C K # " H " tc 

[0 0 2 5 ] _hfrj P L L@ffiO±»«lfff3t-'TiHWr 

5. ElttVT, SiHtfSASnSt, W07 7 
mmOMl OifiWtL. I?7D7 7fS^-R C L K t 
tt$X7D7 7M^VC L KOffifitf-Srr*J:5 

K'*7n-y7fI^RCLKicF3lWr5o cn^^ttT, 
40 {ftffiny*fi9£riSB2 OTIi, ffifflgfl^£^SI5 2 1 

©ffi^^^ttsftffi-rn^tbgi52 2©ait)^ "H-t* 

0, »«^B*^VhaiS2 3*\ S^7P77ff^RC 
L K ©m^Si© 7n77«77h Lfcfcfc , fuffin -y 

yfi^LOCK^ "H"u^;nc-ra„ c©b#, loc 

[0026] ¥m#«Hrt©S«8e7n-y*l*, c©ft 
so fsj?.^©JlllTF^SIi7D-y7fi^ I C LKOIHmttf'tl 
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^S^P^ £ > hSI5 2 3 fcfl- LTfeffla 7 7 \m L 0 C 

5. 

[0027] a 4 a, fitffi-rn^ffigp 2 2 rt©i^^ 

t^^Sy^ft-hffeS. g'¥7D7 7fl^R C L 
KtftMmi 6©ffiftT*fc3J:b®7n7 7[I^V C L K 
*^tlT*3t), VC LK©ir£Ttf DfiMStf R CLK 

Rxsm 2 %#raLTfuiBir'n^ffigp 2 2 o»^*iiiwr 

So 

[0028] mmm^m^z 1 ©tb^s 1 14, r c 

LKtf "L"k:4'3fc»fc3i-B±*«t), VCLKtf "L" 

tfcss-eojHH "H"*ai;frts. ttffl-f*x«aas2 

2 ©{uffl-f tlWSlUBg 2 2 1 T'li, mi fttfg! 2 ©7 "J 
7 77 □ 7 7 F F 0 1 , FF0 2li, «x.lf2nsO^ 
uvttWttMf&ftZWuyZim I C L KOi*, 
±*< S&tfi^Ttf !3T**tiffl!l«^£fifcS|52 1 Offl 
**7 7ft2.„ Ml M12C7U >y7°7a>y7'F F 
OK F F0 2 coffins 2- 1, S 2 - 2 tfVf 1 tit 

14, ftg|57ni77{f^I CLKtm&SPfflW/l'XT* 
lifti/Mftffi1*ft#&tDfcfc©£«£U 1 NV l ©fflTJ 
S3* "H"tT5o ffi«a«lftl«HiaJ2 2 2a, «■ 
&tti7"n>y7B 1-B4C1 7{'f^7i»!i: 1 feffi 

[0 0 2 9] 04©{S.rT?fci, SlOttttl7o^B 1 K 
«tt*«l*ffi«ettfflf n-y^ffi^TCLK 1 ©77-r 

-ivmm^K, i Nvtom^s 3(c2@cDfeffl-f"n^^ 

Mffi^cy^TCLK 1 <DtfH0>-7v v ? B 1 © 
F F 0 6T'7 7ft5c feT^^Hi^tl, ^©tti*S4% 
"H"t-T5 0 2@§©{uffl'f'ntt, F F 0 6 L 
T F F 0 7 T'&fcHSn, SICFF07 coffin S 5 £ 
"H-'t-TSo Ctlt«J:t), AND lOfcb^S 6 ti, 
"H "lefts. 7 'J 7 77 n 7 7" F F 0 8 14, OR 1 £ 
UrttTC© "H"*£tt. ^©fctiTJS 7 5: "H"t L 
T, I NV2*&E&LTftltt^**:/h«2 3©£T 
©7U 777D77F F 0 9^U-b7 h-TSo CODft 
J6, fiifin^lfLOCKIi, "L"fcft<9, mm 

[0 0 30] ±K©*5fcft»ftWT6fc, 

7-F-g|5 2 3 «, |B]J8©[etfg;£iujIt LT, StfSSJ*^ 

>Ft (2 13 ) £Df^tHD : f]iffiD7i'ff^L0C Kfcfg 
£?^5o COftWSIW*, 0J*fcf. 2 13 (40ns=3 
2 0nsm MH8A*1*§©<fc5fc. g«P*n-y 



7 f§*§ R C L K t ftg|?7 n 7 7 (1*§ I C L K t a^fSZ^ 

T^S„ c©<fc?ftU^7y KJjtiU4--lS:£« 3 2 0 M 
sHTT'ife^ iWPW'Jy hg|52 314, CfiDJ^ft 
U A7> F81*ff£i;»5BIW©lSiI»lcftffln 7^{f 
§LOCK«^t, MMio^ifLOCK 

©iRJKtfil^P L LtaSTra, ^filBJH^^y Fg|5 2 3 

m <t 5 * 7 > f israff g < ft s j; ? ic«rn« * < , 

•J/^y F©iKJfct«a^PL Liag§T't4, i££&tt$M 
* 7 V F SB 2 3 £ J; 5 A 7 V F B# M ^ IS < ft 5 «t 7 tc « 

[0031] ttumamtt. ««t* 2 mopj^-r 

9 f n 7 f fB^^fcd A-T 5 / f XT*{4fi n 7 ^ H# A^' 

o v 1 0O«ttilcBe-3TRIW*«BI«LT 

t , ^a^fW A 7 >Fp|S2 3tfiJvyF77 $ T 

a 7 ^fll^T»ft-ra*ft&7n 7 7 tfeH- S 7;b-7 7 
F77 FAMgT-ratK5P D m s $»o/So *^SSm^iJ 

a«f« 2 @Offifi-f n*ttfflUT»«)Tfi[fia 7 7ff 
^5rPI^-r5©T\ ¥(<:7'i'X 1 £|gH'r5fitian 7 7 ft 
^WMtfMT't, ^tl7'a7^fcfettSX;b-77 
F7-y hOffiTtfl»itT*S. 

[0 0 3 2] $mMBmi<0 P L L lelE&T'ti. ffiffi-f tl 

14, -IStLftffiin-^I^SRti-f, fi^oT, 

0 7 7{I^©«P&£Lftt,\ C©fci6, PLLESSWiE 
^ftWfF^LTl/^(cfcJ6lt5?.-f, fuffln 7 7fI^£)W 

5 £#0 Ctta -3 T^-f 5«S67"n 7 7 ©ffcfcttJBtft 

oT, ^WP E §7j7>'hg[i2 3fc<fc5A7 7'hB#F^^5 

iK^S^P L LlUSgJit', ?OM!igfr*S5„ 

[0033] ^mrnvBrnias^zit, mwnim-fn® 

ffig[!2 2 2 «, il'^L/c2lH]©fTiffi-fn^^tBLT{i[ffi 
n-y^i^«LTt^tf, cti^l^ 3 0^3'!! 4 

5, ttfi-f ti*^ii3iaLT«t-rnt4V 7 x"r-i4ftt> 
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i# i ©PS d t-$>§ c t , *aiaoiiaEffi*B-rn*iftffl 

[0 0 3 4] ±I2£S»8»tfiTW:, S^D7i- 

mm t taut □ >y ^<§#©fltffl*j±«f5fl»j«:Wfc 

*tJ&it»J:t«LTfflffl-rn*«iHlLTtJ;i,\ Sfc, 

LtcmzmfTz t>\ 2 moass-r a ibbw-t nature * 

ntf, 2 fflXti 3 *£©#ffiffl*D.y LT 
LfrU 4fg©^n-y^{|*§i± N 

[0 0 3 5] 

imnmh¥ki &,±mwLtz £ -3 ic, imm<r> pll@ 

mz&Zt, PLLBHWCiEflUclM^LTi/^SIKli:. ft 
^-fXtiEBLTffiffln -y ^ffl^jiflBRfcSns^^ 
tffi&ikTfr, fl^Ma^X;b-y-y h©{ST£rK±T-£ 
5. 

[EfiBOSMl&lfWI] 

[hi] ifmnn-wmm\<r> pll i@iss©xa -y ^ 

Ho 

[s 2 ] m i tofiffln -y *ffl^*ja«©Bai*5?-rro 

•y^Ho 



g 3 ] ftffl-r najsfcfflffl * n •> ? m<o $^5.y? 

r-K 

g 4 ] ttffl-f nttffiwortapd^o^i' s > 

3 5] fi£3fc<0P L L 7'a-y ^& 

{£Mi§7^;l/^ (L P F) 
BE»5§m§s (VCO) 

1 : WSf ftWj£» 

2 : fflfi1"tUi»ttlHi» 

LK : g^a-y^(I^ 
LK : ikt&tuvtm 
LK : D -y ^ ft^ 

LK1-TCLK4 : feffl-rtl^tHffl^a-y^d^ 

0 1~FF09:7'J •y7°7a-y^ 
D 1 -AN D 5 : AND y — h 

N D 1 : N A N D y- h 

1 : O R f— V 
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(54) PLL CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the throughput of a function 
block from-being reduced by preventing the release of an unnecessary 
phase lock signal due to a noise or the like. 

SOLUTION: A phase lock signal generation part 20 includes a phase 
difference signal generation part 21 for generating a phase difference 
signal between a reference clock signal RCLK and an internal clock 
signal ICLK, a phase shift detection part 22 for generating a signal 
indicating the release of a phase lock signal LOCK when two phase 
shifts are continuously generated in the phase difference signal at a 
prescribed interval and a stand-by time counting part 23 controlled by 
an output from the detection part 22 so as to release the phase lock 
signal LOCK. 




LEGAL STATUS 

[Date of request for examination] 02.04.1998 

[Date of sending the examiner's decision of rejection] 1 5.08.2000 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 3171162 

[Date of registration] 23.03.2001 

[Number of appeal against examiner's decision of 2000-14667 
rejection] 

[Date of requesting appeal against examiner's decision 14.09.2000 
of rejection] 

[Date of extinction of right] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAr4ayOkDA41 1289253P1.htm 2006/06/28 



JP,11-289253,A [CLAIMS] 
* NOTICES * 



1/1 ^-v 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the PLL circuit which generates the internal clock signal which has said reference frequency and 
the frequency which has a predetermined ratio relation based on the reference clock signal which has reference 
frequency If the phase of said reference clock signal is compared with the phase of the comparison clock signal 
which synchronizes with said internal clock signal or this internal clock signal for every predetermined time 
interval and both phases are in agreement, while generating a phase coincidence signal The phase shift 
detecting element which will generate a phase shift signal if a gap is detected to both phases, The PLL circuit 
characterized by having a phase lock signal generation means to cancel said phase lock signal if said phase 
coincidence signal is answered and a phase lock signal is generated, and said phase shift signal carries out 
multiple-times continuation and it generates. 

[Claim 2] Said phase lock signal generation means is a PLL circuit according to claim 1 which will generate said 
phase lock signal if predetermined time amount passes after said phase coincidence signal occurs. 
[Claim 3] Said phase shift detecting element is a PLL circuit according to claim 1 or 2 which detects the phase 
shift of said continuous multiple times based on two or more clock signals for phase shift detection which 
become active at intervals of a predetermined period. 

[Claim 4] Said predetermined period spacing is a PLL circuit according to claim 3 appointed based on the clock 
period of said reference clock signal or an internal clock signal. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the phase lock signal generation section of a 

PLL circuit in more detail about a phase lock loop (PLL circuit). 

[0002] 

[Description of the Prior Art] A PLL circuit generates an internal clock signal with the frequency which 
synchronizes with the reference clock signal, and has reference frequency and a predetermined ratio relation 
from a reference clock signal with the reference frequency which is arranged at a semiconductor device and 
inputted from the outside. In a PLL circuit, if a power source is switched on, actuation will be started, and if the 
predetermined internal clock signal which the transient period expired and synchronized with the reference 
clock signal is acquired, the phase simulation signal (phase lock signal) which shows that will be generated. It is 
arranged in a semiconductor device, and each functional block using an internal clock signal starts signal 
processing by utilization of an internal clock signal, after receiving a phase lock signal. 

[0003] Drawing 5 shows the conventional PLL circuit indicated by JP,8-316832,A. The phase of the reference 
clock signal RCLK which a PLL circuit is equipped with the internal clock signal generation section 31 and the 
phase lock signal generation section 38, and is inputted from the outside, If at least the phase of comparison 
clock signal VCLK generated in the internal clock signal generation section 30 is compared in the phase 
comparison circuit 32 and the phase contrast between the reference clock signal RCLK and the internal clock 
signal ICLK falls within a predetermined range The phase lock signal LOCK is generated in the phase lock signal 
generation section 38. 

[0004] UP output and the DOWN output which are an output of the couple of the phase comparison circuit 32 
are inputted into the charge pump circuit 33, and control the output potential of the charge pump circuit 33 by 
the internal clock signal generation section 31. The output of the charge pump circuit 33 is inputted into the 
armature-voltage control transmitter (VCO) 35 via a low pass filter (LPF) 34, and controls the frequency of the 
internal clock signal ICLK which is the output. The internal clock signal ICLK is counted with the counter 36 
which has the predetermined set point and the count result is fed back to a phase comparator 32 as said 
comparison clock signal. The set point of a counter 36 is defined by the ratio of reference frequency and the 
frequency of the internal clock signal ICLK, and makes the same value reference frequency and the frequency 
of comparison clock signal VCLK. 

[0005] Immediately after supplying a power source to a PLL circuit, the reference clock signal RCLK and the 
internal clock signal ICLK are asynchronous, and a PLL circuit starts actuation towards a synchronization. If the 
standup phase RH of criteria periphery clock signal RCLK is compared with the standup phase VH of 
comparison clock signal VCLK and RH is progressing, all will set an output UP and an output DOWN to "L", and 
a phase comparator 32 will raise the output of the charge pump 33, and will raise the frequency of comparison 
clock signal VCLK. Moreover, if RH is behind, all will make an output UP and an output DOWN "H", the output 
of the charge pump 33 is lowered, and the frequency of comparison clock signal VCLK is lowered. Thus, 
synchronous operation is performed so that phase contrast of both signals may be set to 0. If both signals 
synchronize and phase contrast in the meantime is set to 0, an output UP is set to "H", it sets an output 
DOWN to "L", and a phase comparator 32 fixes the output of the charge pump 33 as it is. Thereby, both clock 
signal RCLK(s) and VCLK maintain a synchronization. 

[0006] In the phase lock signal generation section 38, if the output UP of a phase comparator 32 sets it "H" 
and an output DOWN is set to "L", the output of the AND gate 71 will become "W" and it will pass through the 
flip-flop circuit 72 which consists of the flip-flops FF1-FF3 with which multistage cascaded the output. If the 
output of a phase comparator 32 is stabilized in this condition and continues that condition between place 
commuter's tickets, since the output of all the flip-flops FF1-FF3 will become "H", the output of the AND gate 
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73 becomes "H" and the phase lock signal LOCK is outputted. Each functional block which uses the internal 

clock signal ICLK will start that actuation, if this phase lock signal is detected. 

[0007] 

[Problem(s) to be Solved by the Invention] In the conventional PLL circuit which has the above-mentioned 
phase lock signal generation section, the synchronization of the reference clock signal RCLK and the internal 
clock signal ICLK carries out fixed period continuation, begins, and the phase lock signal LOCK is outputted as 
that from which the stable internal clock signal ICLK was acquired. 

[0008] By the way, have also been mostly used by the internal clock signal ICLK with other integrated circuits 
in addition to the generated integrated circuit, and an internal clock signal has the long ** length over two or 
more integrated circuits in this case, in such long clock signal wiring of ** length, it is alike occasionally and 
carries out, and it may be influenced by the noise from clock signal wiring of other systems etc., it may originate 
in this, and a signal error, like the standup of an internal clock signal is overdue may occur In this case, a phase 
simulation blank occurs only in the output of a phase comparator 32 in practice in a PLL circuit maintaining the 
normal synchronization. A gap produces such a synchronization also by fluctuation of supply voltage. 
[0009] If, as for a synchronization, the output of a phase comparator shows a gap also by the instant, after the 
phase lock signal generation section 38 once cancels the phase lock signal LOCK and fixed phase simulation 
stable during the period continues it after that, a phase lock signal will be generated again. In spite of generating 
the internal clock signal ICLK stable in practice during this period, each functional block will suspend that 
actuation and will wait for generating of a phase lock signal. During the halt period of this functional block, with 
an integrated circuit, signal processing does not advance but the throughput of signal processing falls. 
[0010] In order that this invention may not cancel a phase lock signal even if a short-time signal error occurs in 
the output of a phase comparator by a noise etc. if the PLL circuit is continuing the normal synchronization in 
view of the above, the long thing to do for a time amount halt does not have it in actuation of functional block, 
and it aims at offering the PLL circuit in which the throughput of signal processing in functional block is not 
reduced. 
[0011] 

[Means for Solving the Problem] In order to attain said object, the PLL circuit of this invention In the PLL 
circuit which generates the internal clock signal which has said reference frequency and the frequency which 
has a predetermined ratio relation based on the reference clock signal which has reference frequency If the 
phase of said reference clock signal is compared with the phase of the comparison clock signal which 
synchronizes with said internal clock signal or this internal clock signal for every predetermined time interval 
and both phases are in agreement, while generating a phase coincidence signal It is characterized by having the 
phase shift detecting element which will generate a phase shift signal if a gap is detected to both phases, and a 
phase lock signal generation means to cancel said phase lock signal if said phase coincidence signal is answered 
and a phase lock signal is generated, and said phase shift signal carries out multiple-times continuation and it 
generates. 

[0012] In the PLL circuit of this invention, since a phase lock signal is not canceled if a phase shift carries out 
multiple-times continuation and it does not generate, the nonconformity which signal processing of functional 
block stops by the mere noise harmless to an integrated circuit can be prevented. 

[0013] Here, after a phase coincidence signal occurs and predetermined time amount passes, as for said phase 
lock signal generation means, it is desirable to generate a phase lock signal. In this case, even if phase 
simulation once occurs after powering on etc., when phase simulation separates on the subsequent rebound, 
the nonconformity produced in actuation of functional block can be prevented. 

[0014] Moreover, as for said phase shift detecting element, it is desirable to detect the phase shift of said 
continuous multiple times based on two or more clock signals for phase shift detection which become active at 
intervals of a predetermined period. It cannot leak and generating of the phase shift which multiple times follow 
can be detected. 

[0015] Furthermore, as for said predetermined period spacing, it is desirable to be set based on the clock period 
of a reference clock signal or an internal clock signal. In this case, complication of the circuit by using other 
clock signals is avoided. 
[0016] 

[Embodiment of the Invention] With reference to a drawing, this invention is further explained to a detail based 
on the example of an operation gestalt of this invention. Drawing 1 is the block diagram showing the 
configuration of the PLL circuit of the example of 1 operation gestalt of this invention. The PLL circuit of this 
example of an operation gestalt has the internal clock signal generation section 10 and the phase lock signal 
generation section 20. 

[0017] The phase comparator 11 which the internal clock signal generation section 10 compares the criteria 
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phase of the reference clock signal RCLK with the phase of comparison clock signal VCLK, and outputs "H" or 
the signal of "L" to UP output and a DOWN output, The inverter 12 which reverses UP output of a phase 
comparator 11, and the charge pump 13 which has the p channel transistor and n channel transistor which are 
controlled by the output and DOWN output of an inverter 12, respectively, The low pass filter 1 4 which passes 
the low-pass frequency component of the output of the charge pump 13 (LPF), It has the armature-voltage 
control transmitter (VCO) 15 with which the frequency of an output signal is controlled by the output from a 
low pass filter 14, and the frequency divider 16 which carries out dividing of the output signal of VC01 5, 
generates comparison clock signal VCLK, and is fed back to a phase comparator 11. The output signal of 
VC015 is used within an integrated circuit as an internal clock signal ICLK. In addition, in this example of an 
operation gestalt, each of UP outputs of a phase comparator and DOWN outputs is high active signals, if UP 
output is active, the output voltage of a charge pump will rise, and if the DOWN output is active, the output 
voltage of a charge pump will decline. 

[0018] The phase contrast signal generation section 21 which the phase lock signal generation section 20 
compares the fall phase of the reference clock signal RCLK and comparison clock signal VCLK, and generates 
the signal corresponding to the phase shift, The phase shift detecting element 22 which processes the signal 
from the phase contrast signal generation section 21, and counts the phase shift pulse of a predetermined 
number, It is controlled by the output of the phase shift detecting element 22, and when predetermined time 
passes since the event of a phase shift being set to 0, it has the standby-time count area (weight counter 
section) 23 which generates the phase lock signal LOCK. When the phase contrast signal generation section 21 
consists of combination of a logical circuit and time difference is between falling of a reference clock, and falling 
of a comparison clock, it is a well-known circuit which generates the pulse to which between the time lags of 
the falling starts. 

[0019] Drawing 2 shows the detail of the phase shift detecting element 22 of the phase clock signal generation 
section 20, and the standby-time count area 23. the phase shift detecting element 22 consists of the phase 
shift judging section 221 which judges the existence of the phase shift beyond predetermined time in response 
to the output of the phase contrast signal generation section 21, and the phase shift continuation detecting 
element 222 which will output an active ("H — ") signal if generating of a phase shift is counted and the phase 
shift more than a predetermined number occurs continuously. The phase shift judging section 221 has the 1st 
and 2nd flip-flops FF01 and FF02 which make clocked into a data input and the internal clock signal ICLK for 
the output of the phase contrast signal generation section 21. 

[0020] The 1st flip-flop FF 01 is the standup of clocked into about a data input, and the 2nd flip-flop FF 02 
latches a data input in falling of clocked into, respectively, and it gives the output to NAND gate NAND1. The 
output of NAND1 is given to the phase shift continuation detecting element 222 through an inverter INV1. It 
detects whether the phase shift detecting element 221 has the pulse width of the output pulse of the phase 
contrast signal generation section 21 larger than the clock width of face of an internal clock signal, and when 
the phase shift more than predetermined occurs, a pulse to that effect is given to the continuation phase shift 
detecting element 222 of the next step. Thus, the phase shift detecting element 221 will serve to cut this, if 
this is a slight gap smaller than the clock width of face of an internal clock signal even if the phase contrast 
signal generation section 21 detects the phase shift of the reference clock signal RCLK and comparison clock 
signal VCLK. That is, if such all slight gaps are also detected, since circuit actuation will become instability, this 
has been removed. Therefore, when such a slight gap also needs to be detected, the phase shift detecting 
element 221 is unnecessary, and the output of the phase contrast signal generation section 21 will be supplied 
to the direct continuation phase detecting element 222 in this case. 

[0021] The phase shift continuation detecting element 222 in the clock signal generation section A1 for phase 
shift detection and the list which consist of three flip-flops FF03-FF5, and generate the clock signals TCLK1- 
TCLK4 for phase shift detection of four phases from the reference clock signal RCLK Each consists of two flip- 
flops FF06 and FF07 and AND-gate AND1, and consists of four detection blocks B1 - B4 which detect a phase 
shift during the active period of the corresponding clock signal for phase shift detection. The phase shift 
continuation detecting element 222 is formed in order that whether it being a thing resulting from whether the 
pulse detected by the phase shift detecting element 221 being a pulse generated twice continuously and a 
noise that is, and a synchronous gap may detect whether it is what was generated actually. 
[0O22] Drawing 3 is a timing chart which shows the reference clock signal RCLK and the clock signals TCLK1- 
TCLK4 for phase shift detection. The clock signal for Gentlemen phase gap detection makes one period 4 clock 
periods which the reference clock signal RCLK follows, and it is the period from which only one period of 
reference clock RCLK shifted one by one, and it is a signal which serves as H level among 2 clock periods of a 
reference clock. If the Gentlemen phase reference detecting signals TCLK1-TCLK4 become active on H level 
and a phase shift occurs [ be / twice / it / under / active period / continuation ], a corresponding detection 
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block will generate a phase shift continuation detecting signal. 

[0023] The detection output of return, each detection block B1 - B4 is inputted into drawing 2 at OR-gate 
OR1. The output of OR1 is latched with the flip-flop FF 08 which makes the internal clock signal ICLK clocked 
into, and is given to the standby-time count area 23 as an output of the phase shift detecting element 22. 
[0024] The standby-time count area 23 consists of the four AND gates AND2-AND5 which receive these to an 
inverter INV2, the flip-flop FF 09 which cascaded a large number (for example, 13 pieces), and a signal. The 
reference clock signal RCLK is inputted into the flip-flop of the first rank, and, as for the flip-flop after the next 
step, own reversal output signal / Q are transmitted to the flip-flop of the next step in response to the reversal 
output signal / Q of the flip-flop of the preceding paragraph (/ shows reversal), respectively. The output of the 
phase shift detecting element 22 is given to each flip-flop as reset input through INV2. An OR is taken one by 
one in each AND gates AND2-AND5, when the output of all the flip-flops F serves as "H", the phase lock 
signal LOCK becomes "H", and the signal Q of each flip-flop FF 09 is outputted from the phase lock signal 
generation section 20. 

[0025] Actuation by the above-mentioned whole PLL circuit is explained. In drawing J_ , if a power source is 
switched on, the internal clock signal generation section 10 operates, feedback control is performed so that the 
phase of the reference clock signal RCLK and comparison clock signal VCLK may be in agreement, and the 
internal clock signal ICOK synchronizes with the reference clock signal RCLK. The output of the phase shift 
detecting element 22 which, in response, undergoes the output of the phase contrast signal generation section 
21 in the phase lock signal generation section 20 becomes "H", and the standby-time count area 23 makes the 
phase lock signal LOCK "H" level, after counting the clock of the predetermined number of the reference clock 
signal RCLK. At this time, it should note that the LOCK signal is not canceled. Step-out [ by the rebound which 
this generates immediately after a phase once synchronizes ] is avoidable. 

[0026] Each functional block in a semiconductor device answers this phase lock signal, and starts signal 
processing. Then, if a gap produces the synchronization of the internal clock signal ICLK by a certain cause, 
that will be detected by the phase shift detecting element 22, and a phase lock signal LOCK signal will be 
canceled through the standby-time count area 23. Then, each functional block suspends that actuation until a 
phase lock signal occurs again. 

[0027] Drawing 4 is a timing chart which shows the signal in the phase shift detecting element 22. Comparison 
clock signal VCLK which is the output of the reference clock signal RCLK and a counting-down circuit 16 is 
shown, and the example which is behind [ the falling phase of RCLK ] in the falling phase of VCLK is shown. 
With reference to this drawing and drawing 2 , actuation of the phase shift detecting element 22 is explained. 
[0028] The output S1 of the phase contrast signal generation section 21 starts, after RCLK is set to "L", and it 
outputs period"H" until VCLK is set to "L." In the phase shift judging circuit 221 of the phase shift detecting 
element 22, the 1st and 2nd flip-flops FF01 and FF02 latch the output of the phase contrast signal generation 
section 21, respectively in the standup and falling of the internal clock signal ICLK which have a clock pulse for 
2ns. Output S2-1 of the 1st and 2nd flip-flops FF01 and FF02 and S2-2 judge with a thing with the phase shift 
they are not [ phase shift ] mere momentary noises in the phase shift judging section 221 at the internal clock 
signal ICLK if all have a period used as "H", and they make the output S3 of INV1 "H". The phase continuation 
gap detecting element 222 will judge a synchronization to be a thing with a gap, if the signal of the purport 
which the phase shift continued twice and was generated during 1 active period of each detection block B1 - 
B4 is detected. 

[0029] In the example of draw ing 4 , "H" which shows 2 times of phase shifts to the output S3 of INV during 
the active period of the phase contrast detection clock signal TCLK1 supplied to the 1st detection block B1 
has occurred. The first phase shift is detected by latching the clock TCLK1 for phase shift detection by FF06 
of the 1st detection block B1, and makes the output S4 "H". The 2nd phase shift is detected by FF07 via FF06, 
and makes the output S5 of FF07 "H" further. Thereby, the output S6 of AND1 becomes "H". A flip-flop FF 08 
receives this "H" via OR1, and resets all the flip-flops FF 09 of the standby-time count area 23 via INV2 by 
making that output S7 into "H". For this reason, the phase lock signal LOCK is set to "L", and what phase 
simulation separated from is told to each functional block. 

[0030] If a synchronization separates as mentioned above, step-out will continue until a certain period passes 
after that. The standby-time count area 23 counts the reference clock signal RCLK from the beginning again on 
the assumption that recovery of a synchronization, and it generates the phase lock signal LOCK again after the 
predetermined number of counts (213). This standby time is 213 (it is 40ns = 320 microseconds.). Immediately 
after the phase greatly shifted between the reference clock signal RCLK and the internal clock signal ICLK 
synchronizes like immediately after powering on, generally the rebound event from which this phase that once 
synchronized shifts again is known. Generally such a rebound phenomenon is 320 or less microseconds, and the 
standby-time count area 23 generates the phase lock signal LOCK after the passage of time which such a 
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rebound phenomenon may produce, and is removing generating and its discharge of the unnecessary phase lock 
signal LOCK. Therefore, what is necessary is just to constitute from a PLL circuit where convergence of 
rebound is quick in the PLL circuit where convergence of rebound is slow, that what is necessary is just to 
constitute so that the count time amount by the standby-time count area 23 may become long, so that the 
count time amount by the standby-time count area 23 may become short at reverse. 

[0031] In this example of an operation gestalt, the continuous configuration of which a phase lock signal is 
canceled by generating of two synchronous gaps is adopted. Since one synchronous gap was only detected and 
the phase lock signal was conventionally canceled unlike this example of an operation gestalt, there was an 
example of which a phase lock signal is canceled in the noise which invades into an internal clock signal etc. In 
such a case, in order to change the frequency of the internal clock signal which had taken the synchronization 
actually, phase simulation separated on the contrary, and moreover, even if the synchronization was recovered 
according to the function of the internal clock signal generation section 10 after that, a phase lock signal did 
not occur until the standby-time count area 23 counted up. For this reason, there was a problem that the 
throughput put in functional block which operates by the internal clock signal fell. In this example of an 
operation gestalt, since that the noise itself generates two synchronous gaps continuously detects and begins 2 
times of the phase shifts which continue as mentioned above in view of being hardly and a phase lock signal is 
canceled, discharge of the phase lock signal which only originates in a noise can be prevented, and lowering of 
the throughput put in functional block can be prevented. 

[0032] By the momentary phase shift signal which does not cancel the once generated phase lock signal, 
therefore originates in a signal noise etc., a phase lock signal is not canceled until the pulse of phase shift 
generating occurs continuously twice at intervals of predetermined in the PLL circuit of this example of an 
operation gestalt. For this reason, although the PLL circuit is carrying out normal actuation, a halt of functional 
block produced by waiting until it cancels a phase lock signal and the count by the standby-time count area 23 
is completed is avoided, and can prevent lowering of the throughput of signal processing. Therefore, as the 
count time amount by the standby-time count area 23 is set up for a long time, the effectiveness is as more 
remarkable as the PLL circuit where convergence of rebound is slow. 

[0033] In the gestalt of this operation, although the continuation phase shift detecting element 222 detected 2 
times of the continuous phase shifts and has canceled the phase lock signal, it may constitute this so that the 
phase shift of three continuation and four continuation may be detected. Namely, it should just determine 
whether if a phase shift occurs continuously how many times, it will be judged that it is the original phase shift 
which is not a noise by the quality of the noise generating is predicted to be, and the description of a phase 
shift expected. However, if the phase shift detection resulting from a noise is constituted so that it may restrict 
once, it may usually come out and a certain thing and many continuation phase shifts may be detected and an 
example will be taken [ that circuit magnitude becomes large so much and ], its 2 times are the optimal like the 
gestalt of this operation. 

[0034] In addition, although the example which compares the phase of a reference clock signal and a 
comparison clock signal was given in the above-mentioned example of an operation gestalt, it replaces with this, 
a reference clock signal is directly compared with an internal clock signal, and a phase shift may be detected. 
Moreover, although the example which adopted the clock signal for detection of four phases was given in the 
above-mentioned example of an operation gestalt, as long as two continuous synchronous gaps are detectable, 
clock signals for detection, such as two phases or a three phase circuit, may be adopted. However, the clock 
signal of four phases is especially desirable from that it can form easily using a flip-flop, and the continuous 
thing for which it does not leak and generating of two synchronous gaps can be detected 
[0035] 

[Effect of the Invention] As explained above, when the PLL circuit is operating normally according to the PLL 
circuit of this invention, the nonconformity of which it originates in a signal noise and a phase lock signal is 
canceled can be prevented, and lowering of the throughput of signal processing can be prevented. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the PLL circuit of the example of 1 operation gestalt of this invention. 

[Drawing 2] The block diagram showing the detail of the phase lock signal generation section of drawing 1 . 

[Drawing 3] The timing chart of the clock signal for phase shift continuation detection. 

[D rawing 4] The timing chart of the internal signal of a phase shift detecting element. 

[Drawing 5] The block diagram of the conventional PLL circuit. 

[Description of Notations] 

10: Internal clock signal generation section 

11: Phase comparator 

12: Inverter 

13: Charge pump 

14: Low pass filter (LPF) 

15: Armature-voltage control transmitter (VCO) 

16: Counting-down circuit 

20: Phase lock signal generation section 

21: Phase contrast signal generation section 

22: Phase shift detecting element 

221: Phase shift judging section 

222: Phase shift continuation detecting element 

23: Standby-time count area 

RCLK: Reference clock signal 

VCLK: Comparison clock signal 

ICLK: Internal clock signal 

TCLK1-TCLK4: The clock signal for phase shift detection 
FF01-FF09: Flip-flop 
AND1-AND5: AND gate 
NAND1: NAND gate 
OR1: OR gate 
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